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Flexible OLED Exceeds Stereotypical Designs
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Abstract

Flexible OLEDs today are ready to deliver unimaginable
service because the expansion of possible applications is vir-
tually geometric. This paper explores flexible OLED applica-
tion designs and the principles at their foundation.

Flexible OLEDs go far beyond flat lighting, for they are the
first lighting devices that can be rendered into luminous
objects. Further, flexible OLEDs can be produced to take on
the shapes of existing objects, matching the portability and
mobility of the objects they illuminate.

By nature, flexible OLEDs are thin, lightweight, and flexi-
ble. Thus, they offer at least four mounting structures: free-
standing, embedded, static surface-mounted, and dynamic
surface-mounted. With these four structures, flexible OLEDs
can render virtually any common object a luminous object.

Light commonly strikes our eyes directly from a point light
source or indirectly from objects reflecting direct light.
Flexible OLEDs provide a third experience: direct OLED light
from self-illuminated objects. These luminous objects prom-
ise wide-ranging applications of both intrinsic and utilitarian
value exceeding the stereotypical.
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Fig. 1 Three viewer experiences: (a) direct point light, (b) indirect light,
(c) luminous OLED objects.
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Fig. 2 Habataki (birds fluttering).
Together, Konica Minolta and Takram created space art displays
with flexible, self-illuminating OLEDs. Presented at Lighting Fair
2013 in Tokyo and Light+Building 2014 in Frankfurt, the habataki
(“the fluttering of birds”) pictured here simply astonished viewers.

3 SETIKBWEDDXDIH A

PERDIGIEDS, T Ty T3 2y &v ) Rtz
o7 7L %> 70LOLEDICE LB Z LIk > T, &%
TS DHDIND st ENn 3,

eEiFE» T TEERIZE S, DkEhRE s, i
Hb¥ 3, OM->TH 2 (Fig.3).

Direct point light sources - structurally limited
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Direct OLED light sources - structurally diverse:

— Type 1 - Freestanding
== Type 2 - Embedded
B Type 3 - Static surface-mounted

Type 4 — Dynamic surface-mounted

Fig. 3 Four types of flexible OLED structure.
Flexible OLEDs can be freestanding, embedded, static surface-
mounted, or dynamic surface-mounted.
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Fig. 4 Type 1 Freestanding flexible OLED objects.
Flexible OLEDs are so thin and amazingly flexible that these light
sources can themselves be shaped into freestanding luminous
objects without any mounting at all. These luminous objects empha-
size light itself and astonish the viewer with the edge sharpness of
the flexible OLEDs and at the sight of a light source that bends.
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Fig. 5 Examples of Type 1 Freestanding OLED objects.
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Fig. 6 Type 2 Embedded flexible OLEDs.
Because flexible OLEDs are so exceptionally thin, they can be
embedded even in very thin materials. The OLEDs are inconspic-
uous when turned off, and when they are turned on, the objects
in which they are embedded take on an emotional shift in
appearance.
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Fig. 7 Examples of Type 2 Embedded flexible OLEDs.
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Fig. 8 Further examples of Type 2 Embedded flexible OLEDs.
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Fig. 9 Type 3 Static surface-mounted OLEDs.
Static surface-mounted OLEDs are those mounted on the surface
of an unmoving object. When embedding is impossible, flexible
OLEDs' extreme thinness allows mounting on an object's surface
with negligible rise above that surface. Further, it's easy to add to,
replace, or remove these surface-mounted flexible OLEDs.
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Fig. 10 Examples of Type 3 Static surface-mounted OLEDs.
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Fig. 11 Type 4 Dynamic surface-mounted OLEDs.
Because flexible OLEDs are lightweight and flexible, they can be
mounted on portable and moving objects. When mounted on
vehicles, these qualities also mean that there is virtually no effect
on vehicle fuel consumption.

BEIRDONE R 2 1858, R, Mgk Zo0b o
NEETH 2 HERHL, i - FRENICHIR? S iR RS
Bk, 7, Foo K AENT 2 AMERICH D BEEL D 2
7277 7NVFNA R, 1ICE>T, 7LF%F ¥ 7ILOLED
d & THMEBRVFEM L w2 5 (Fig. 12),

BBk D NERZER %2 % 2 154, % 2 TSR
HORIIRD5NTW S, 7 L F 2 7)VOLEDI 22k
RVEIHELM, T e & 2RI, ER IR L VS
23 5 BEMEPIEEZERIC BT, WAz RT3,

96 KONICA MINOLTA TECHNOLOGY REPORT VOL.14 (2017)



Rk Tldd 253, BEITMELR EPD 727 A T
LIESZEMAORBE LTk, thefEcEhwirry
¥ V% FFO (Fig. 13),

Ny, ~
e ’,

(00

¢

Fig. 13 Further examples of Type 4 Dynamic surface-mounted OLEDs.

4 MO OMEREE

Mo k9ic 7L ¥ 70 OLED 1d, Z0RMd» 5,
H 5 W YR Z FRICHEE 2 WM Z O TWw 5, L
PLYERBHRET 2 2 L%, N2EALIRDTWS
DEAID?2FEN, EDXH)y—vitBLwTZzNnz:RK
DTVEDD, ZHZFHHREE/DND EALITEL WY
DD2NTOVTU, i =— A% #E L, WEET %46
WWdH 2, ZDOEALIZ, Bx LG Z e, §E
il % DR UMiEMEEZfT>C &/, 2DV 7Lk
WRE74—=FNy JOHERAEDLEDL S, BIEA %0
LHRATE 2 —¥—oDflififfiGicoVwTFvr— %
flioTHM LW ERS,

e TRURME - PRAEME ) oWz E E, Rk TREIC
Yo TwB-SFTH>TuhWw, DlZEL, 1k~
PURRICHTE TR L 2B Z E ERD K H 12k D
(Fig. 14),

o ,
Established *

applications

Potential
applications

" ®
oL

@

Fig. 14 Value quadrants.

Utilitarian
value

Technologies serve our communities along two axes which
together establish four value quadrants. The vertical axis repre-
sents immediacy of value: intrinsic versus utilitarian. The hori-
zontal axis represents established versus potential applications.
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Fig. 15 Value quadrants' individual qualities.

Each value quadrant has its unique combination of qualities.
Flexible OLEDs used in established applications of intrinsic value
(e.g. holiday decorations) bring pleasurable refinements to the
viewer. Likewise, their use in establish applications of utilitarian
value (e.g. spacecraft illumination) refines their utility. Flexible
OLEDs also open a new range of applications where innovation
is key. These include pleasurable innovations (e.g. clothing that
glows) and utilitarian innovations (e.g. the safety of luminous
bicycles).
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Fig. 16 Customer interest in flexible OLEDs.
Customer inquiries fell into the four value quadrants by the per-
centages given.
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Fig. 17 Current market position of flexible OLEDs.
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Fig. 19 Where overshooting is found.
To introduce flexible OLEDs at the optimum overshoot point,
areas of likely application such as these must be identified.
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Fig. 20 Value quadrants and marketing options.
The four value quadrants create multiple marketing options:
first, four points of market entry, and, for each, three possible
paths of migration to other value quadrants.
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Fig. 21 Example: entering the automobile market.
Advances born among established applications of intrinsic value
can migrate to established applications of utilitarian value.
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Fig. 22 Example: entering the car market.
Advances born among potential applications of intrinsic value
can migrate to established applications of intrinsic value.
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Fig. 23 Example: entering the bicycle market.
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Fig. 24 Feedback from customers.
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Fig. 25 Flexible OLEDs and customer desires.

Fig. 26 New experience which we had never seen before.
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